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Comparison of the distribution of mineral dust calculated by WRF/Chem with the Mie scattering Lidar observations in East Asia

Masayuki TAKIGAWA (takigawa@jamstec.go.jp, JAMSTEC), and Itsush1 UNO (Univ. of Kyushu)
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1. Introducton 2.2 Dust calculation

Emision : based on Shaw et al. (2008) Mie-lidar extinction coefficient for soil dust at Toyama in 2007/05

We have been conductiong forecast calculations of chemical species by using WRF/Chem and . COOMGNS L ()
CHASER since July 2006 (http://www.jamstec.go.jp/frcgc/gcwm/eng/japan.html), and we are now Critical friction velocity (u*) for 12 soil types : Gillete et al. (1982) and Marticorena et al (1997) - i 1 -
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trying to include mineral dust aerosols’ forecast, because mineral dust has strong impact on the Sedimentation : following to GOCART obs i} | [ | ‘ }
radiation and chemistry in East Asia especially in the spring time Land-use : As USGS landuse (27 categories) is based on 1993 observation and desert area in China ' 22 ' F' —

Strong dust event has been observed 1n Japan 1n May 2007, and we Compared Spacial and temporal 1S rapldly mcereasing 1 western China and MOngOlla 1 200089 MODIS landuse (17 CategOI'lCS) based o |l RS et NI e BT ||I AR M R Lo SRR NS o I
1 2 2 4 5 6 7 B 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 2g 27 28 23 30 31 1
on 2001 observation is applied in this study. 247 (uTC) o

distribution of mineral dust aerosols with ground-based and lidar observations.
Extinction coefficient for 500nm at Toyama (36.70N, 137.10E) in 2007/05

Monthly-averaged days for dust event in Japan since 1971 Number of days for dust event in Japan USGS landuse MODIS landuse 9 | | | | | | | | | | | | | | | 14
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8 extinciton coefficient for soil dust observed at three lidar stations in Japan (Toyama, Fukue-jima, and BTGRP T A bl s W] 47 NV R LA T B
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s 25 Tsukuba). A large dust event was observed from ground-based stations on 26 and 27 May, 2002 (50 of PR \ G j/ BN A W e fﬁ%ﬁﬁéﬁm R s
Q . . . . . . €5 et S @ botout AR T0TRT 2 p* L YongYang . Pl Lot
= 20 5/14=19 67 stations observed dust event), and model and lider-observation also show large extinction coefficient et el X N Tﬁ?‘ :mr O TeidE IR i it s
g s e R i 71 _ o Huwnn !f | A h%". " Tsubkuba
o 13 small events during that period. The maximum height of dust event was about 2km at Fukue-jima, and 3 km at ‘ ' e
—
é 10 Toyama and Tsukuba. The model generally well produced temporal varioation and vertical structure
= during this dust event. e wee 7 1 e R v £125 Cheju do
| 3 5 7 9 Il 13 15 17 19 21 23 25 27 29 3| For the next step, we are planning to compare our model results with other instruments such as

May 2007 CALIOP or mixing ratio at the ground level.
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2. Model Description

Mie-lidar extinction coefficient for soil dust at Tsukuba in 2007/05

SO dusL (/km)
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Mie-lidar extinction coefficient for soil dust at Fukue in 2007/05

SO ausL L (/km)
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Boundary condition for chemical species : global CTM (CHASER) 20t (uTe) e 20t (uTC) e
Anth . . . REAS for 2006 for East As; dEDGAR 2000 h . Extinction coefficient for 500nm at Fukue-jima (32.68N, 128.83E) in 2007/05 Extinction coefficient for 500nm at Tsukuba (36.05N, 140.12E) in 2007/05
nthropogenic emissions : or or East Asia, an or other region
9
Biogenic emission : EDGAR 2000 ’
8 8
Biomass burning: GFED v2.1 (horizontal distribution) + ATSR hot spot data (temporal : ,
variation) based on Freitas et al. (2005) 6 6
= —
Soil NOx emission: Yan (2006) for each month = 5 § 5
o - model = model %
Chemistry model : RADM2 + MADE/SORGAM, considering aerosol/radiation feedback T 4 r 4
Dust : Shaw et al. (2008) + gravitational settlement ) .
2 2
Land suuface model : 4-layer Unified Noah land-surface model
1 1
Vertical mixing : Nakanishi and Niino level 3 (2006) " 0
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